Canadian 
Metallurgical 
Quarterly 


Volume 34, 1995 List of Contents and Author Index 


PERGAMON 


q 
| . 
\ 
t 


Canadian 
Metallurgical 


Quarterly A Publication of the Metallurgical Society of CIM 


Editor 
H. HENEIN, Department of Mining, Metallurgical and Petroleum Engineering, 


University of Alberta, 606 Chemical-Mineral Engineering Building, Edmonton, 
Alberta, Canada T6G 2G6 


Associate Editors 

D. G. Ivey, L. R. Piitt, M. L. WAYMAN, Department of Mining, Metallurgical and 
Petroleum Engineering, University of Alberta, 606 Chemical-Mineral Engineering 
Building, Edmonton, Alberta, Canada T6G 2G6 


Editorial Advisory Board 
L. AMARATUNGA, Laurentian University, Sudbury, Ontario 
R. ANGERS, Université Laval, Quebec, Quebec 
W. F. CALey, Technical University of Nova Scotia, Halifax, Nova Scotia 
M. J. FAIRWEATHER, Cominco Research, Trail, B.C. 
C. FLEMMING, Lakefield Research, Lakefield, Ontario 
M. L. GAGNE, Q/T-Fer et Titane Inc., Sorel, Quebec 
J. GRUZLESKI, McGill University, Montreal, Quebec 
B. Harris, Mining Industry Technology Council of Canada, Ottawa, Ontario 
G. IRons, McMaster University, Hamilton, Ontario 
A. LAPLANTE, McGill University, Montreal, Quebec 
D. J. Lloyp, Alcan Research Laboratory, Kingston, Ontario 
A. McLean, University of Toronto, Toronto, Ontario 
F. Mucciarbi, McGill University, Montreal, Quebec 
V. G. PAPANGELAKIS, University of Toronto, Ontario 
A. D. PELTON, Ecole Polytechnique, Montreal, Quebec 
J. PUSATERI, Horesehead Resource Development Co. Inc., Monaca, PA, U.S.A. 
S. SANT, Sherritt Inc., Fort Saskatchewan, Alberta 
R. THIBAU, Q/T-Fer et Titane Inc., Sorel, Quebec 
W. T. THOMPSON, Royal Military College Canada, Kingston, Ontario 
W. R. TYSON, Canmet, Ottawa, Ontario 
A. VAHED, INCO Research Laboratory, Mississauga, Ontario 
G. VAN WEERT, Delft University of Technology, Delft, The Netherlands 
G. C. WEATHERLY, McMaster University, Hamilton, Ontario 
A. E. WraitH, University of Newcastle upon Tyne, U.K. 


The Canadian Metallurgical Quarterly is published by the Metallurgical Society of the Canadian Institute of 
Mining and Metallurgy as a contribution to the science and technology of metallurgy and materials science. 
Published Quarterly in January, April, July and October 
Copyright © 1995 
Canadian Institute of Mining and Metallurgy 


Production Editor 
Liz Walker. Tel. (01865) 843885; Fax (01865) 843956. E-mail: |.walker@elsevier.co.uk. 


| Publishing, Subscription and Advertising Offices 

. Elsevier Science Inc., 660 White Plains Road, Tarrytown, NY 10591-5153, U.S.A. 

Elsevier Science Ltd, The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, U.K. Tel. (01865) 

843000; Fax (01865) 843010. 

| Subscription Rates 

} Annual Institutional Subscription Rates (1995): North, Central and South America, U.S. $425.00, Rest of World 

£285.00. Sterling prices exclude VAT. Non-VAT registered customers in the European Community will be 

\ charged the appropriate VAT in addition to the price listed. Prices include postage and insurance and are 

| subject to change without notice. Members of the Canadian Institute of Mining and Metallurgy may order 
personal subscriptions at a concessional rate and details of these rates are available on request. Subscription 

| rates for Japan are available on request. 

| Second class postage paid at Newark, NJ. Postmaster send address corrections to Canadian Metallurgical 
Quarterly, c/o Elsevier Science Inc., 660 White Plains Road, Tarrytown, NY 10591-5153, U.S.A. 

Back Issues 

Back issues of all previously published volumes are available direct from Elsevier Science offices (Oxford, 

| New York). Complete volumes and single issues can be purchased for 1990-1994. Earlier issues are 


available in high quality photo-duplicated copies as complete volumes only. Back volumes on microfilm 
are available from UMI, 300 North Zeeb Road, Ann Arbor, Mi 48106, U.S.A. 


) 
| 
} 
| 
} 
¥ 
~ 
ae 
a 
ae 


Canadian Metallurgical Quarterly 


Volume 34, No. 1, January-March 1995 


CONTENTS 


INVITED REVIEW 


F. Weinberg, C. Parfeniuk and 
|. V. Samarasekera 


MINERALS AND MINERAL PROCESSING 
K. A. Kydros and K. A. Matis 


CHEMICAL AND EXTRACTIVE METALLURGY 
M. Bounoughaz, M. Manzini and E. Ghali 


P. C. Hayes, D. A. Okongwu and J. M. Toguri 


PHYSICAL METALLURGY AND MATERIALS 
V.S. Sastri and D. B. McDonnell 


Q. M. Amir and S. P. Gupta 


L. Zhang and D. G. Ivey 


MATERIAL PROPERTIES AND PROCESSING 
N. J. Goudie and S. A. Argyropoulos 


15 


21 


27 


37 
43 


51 


73 


Semiconductor and optical crystal growth 


Processing an auriferous pyrite concentrate in the 
presence of reducing agents 


Behaviour of copper anodes containing oxygen, 
silver and selenium impurities during electro-refining 


Some observations of the reactions between molten 
oxides and solid carbon 


Analysis of surface hydrogen in high-strength steels 


Cellular precipitation and precipitate coarsening in a 
Mg-Al alloy 


Criterion for silicide formation in transition metal- 
silicon diffusion couples 


Technique for the estimation of thermal resistance 
at solid metal interfaces formed during solidification 
and melting 


| 

= 

| 


Canadian Metallurgical Quarterly 


Volume 34, No. 2, April-June 1995 


CONTENTS 


INVITED REVIEW 
D. G. Ivey and Ping Jian 


MINERALS AND MINERAL PROCESSING 
J. Vihals, A. Roca, M. Cruells and 
C. Nunez 


H. R. Flores, P. Leal, G. Villaflor and 
P. Villagran 


CHEMICAL AND EXTRACTIVE METALLURGY 
V. Danék, O. Patarak and T. @stvold 


PHYSICAL METALLURGY AND MATERIALS 
E. Otero, A. Pardo, E. Saenz, V. Utrilla and 
F. J. Pérez 


TECHNICAL NOTE 
J. H. Potgieter and A. Van Benekom 


85 


115 


123 


129 


135 


143 


Metallurgy of ohmic contacts to InP 


Characterization and cyanidation of Rio Tinto gossan 
ores 


Motion of ferromagnetic particles in induction 
transporters 


Surface tension of cryolite-based melts 


Intergranular corrosion behaviour of a new austenitic 
stainless steel low in nickel 


The effect of varying ruthenium content on the 
corrosion behaviour of two cathodically modified 
superferritic stainless steels 


sage 
4 
' 
| 
| 
| 
| 
} 
| 
| 
| 
+ 
i 
. | 
iv 
if 


Canadian Metallurgical Quarterly 


Volume 34, No. 3, July-September 1995 


Special Issue 
ENGINEERING ASPECTS OF GRAIN BOUNDARY AND INTERFACE SCIENCE 


CONTENTS 

Yu Pan, T. Olson and B. L. Adams 147. Applications of orientation imaging analysis to microstructural control of 
intergranular stress corrosion cracking 

A. H. King and K. E. Harris 155 The use and control of grain boundaries in thin films 

G. Palumbo and K. T. Aust 165 Solute effects in grain boundary engineering 

D. Gupta 175 Diffusion phenomena in microelectronic metallizations and interconnections 

J. Harase 185 Coincidence boundary and secondary recrystallization in fec and bcc metals 

T. Smy, S. K. Dew and M. J. Brett 195 Simulation and experimental analysis of refractory metal and aluminum 
deposition over high aspect ratio VLSI topography 

D. P. Field, H. Weiland and K. Kunze 203 = Intergranular cracking in aluminum alloys 

P. Gangli, J. Root and R. Fong 211 te 2 gan of texture and interfaces in a Zr-2.5Nb alloy with zirconium 

ydrides 

H. J. McQueen, N. D. Ryan, E. V. Konopleva 219 Formation and application of grain boundary serrations 

and X. Xia 

W. Hu, W. Wunderlich, D. Ponge and 231 ‘Interfacial chemical stability during diffusion bonding of Al,O, fibres with Ni,Al 

G. Gottstein and NiAl matrices 

S. Wei, D. Ponge and G. Gottstein 237 Grain boundary control during high temperature low cycle fatigue 

F. Czerwinski and J. A. Szpunar 243 oo er grain boundary diffusion in oxide films by reactive element 
addition 

D. D. Perovic, G. C. Weatherly, J. M. Howe, 251 Characterization of interfacial structure and chemistry at sub-nanometre 

M. Kawasaki, K. Ibe and M. M. Kersker resolution 

K. T. Lee and J. A. Szpunar 257 The role of special grain boundaries during the grain growth in Fe-3%Si 

G. Cw eneagean gry K. T. Aust, D. D. Perovic, 265 Superplasticity and grain boundary character distribution in overaged Al-Li- 

G. Palumbo and H. J. McQueen Cu-Mg-Zr alloy 

U. Erb 275 Electrodeposited nanocrystals: synthesis, structure, properties and future 
applications 

B. Szpunar, R. Zugic, U. Erb and 281 Modelling the influence of structural and compositional disorder on the 

L. J. Lewis magnetic properties of grain boundaries 

K. T. Lee, J. A. Szpunar, A. Morawiec, 287 Correlation between special grain boundaries and electromigration behavior 


D. B. Knorr and K. P. Rodbell of aluminum thin films 


2 
‘ 


Canadian Metallurgical Quarterly 


Volume 34, No. 4, October-December 1995 


CONTENTS 


MINERALS AND MINERAL PROCESSING 
M. Zamalloa, T. A. Utigard and R. Lastra 


CHEMICAL AND EXTRACTIVE METALLURGY 
T. M. Sun and W. T. Yen 


M. Waladan and M. Nilmani 
S. Itoh, R. T. C. Choo and J. M. Toguri 


M. C. Bell 


D. Bouchard and C. W. Bale 
B. R. Davis and W. T. Thompson 


PHYSICAL METALLURGY AND MATERIALS 
B. Chan, M. Bibby and N. Holtz 


MATERIALS PROPERTIES AND PROCESSING 
M. A. Mulla, V. D. Krstic and W. T. Thompson 


S. Debbache, J. Masounave et |. Scheed 


TECHNICAL NOTE 
S. G. Whiteway, W. F. Caley and 
J. R. MacLean 


293 


303 


311 
319 


331 


343 


347 


353 


357 


363 


373 


377 


Quantitative mineralogical characterization of roasted 
Ni-Cu concentrates 


A reactor model for gold elution from activated carbon 
with caustic cyanide solution 
The effect of injection parameters of slag fuming 


Electrocapillary motion of copper and nickel matte 
droplets on fayalite-based slag surfaces 


Thermodynamically controlled catalysis: equilibria 
in Fischer-Tropsch synthesis 


Ti-Si interactions in liquid iron 
Thermodynamic properties of magnesium chloride- 
alkali chloride (MgCI,-LiCI-KCl) electrolytes 


Predicting HAZ hardness with artificial neural 
networks 


Reaction-inhibition during sintering of SiC with Al,0, 
additions 

Résistance au frottement sévére de composites 
métalliques a particules 

A note on an optical phenomenon at the surface of 


liquid metals 


Canadian graduate studies 


mg 
| 
} 
| 
|. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
are 
; 
} 
| 
4. 
vi 
{ 
| 
7 
j | : 
4 


| 
| 
! | 
* 
‘| 
a 
= | 


